ORTHOPTERA

61

numbers attacking locusts, while birds and mammals do
considerable execution. Monkeys, marmosets, squirrels, mon-
gooses, and similar animals, greedily devour grasshoppers, as
do many birds. Certain fungous diseases attack them, and
some attempt has been made to use these as an artificial control,
but although effective work has been done in Colorado, the
results of similar trials in Texas were negative.
Of bacterial diseases the locust epizootic caused Toy Bacillus
acridiomm d'Herelle has had some success as a control. The
disease is spread naturally by the liquid excreta of diseased
locusts falling on leaves which are eaten by other members of
the swarm, and also by cannibalism and the infection of the
eggs during oviposition by a diseased female. Susceptibility
to the disease varies with the period of the life-history, it being
greatest in the adult at the time of egg-laying, and least in the
young nymphs. In the nymphal stage it is greatest about the
time of the last moult. This period appears to be the best for
artificial propagation, as the nymphs are then crowded together
and have large appetites, whereas in the adult stage propagation
of the disease would not be so easy. The virulence of the
bacillus decreases greatly in culture, and to bring it up to the
required strength at least twelve successive passages through
adults or nymphs must be made. A weak culture renders the
locusts immune to a certain extent. The culture is injected
into the body cavity of a locust, and when it is nearly dead the
liquid excreta is squeezed out and injected into another in-
dividual and so on. The virulence is great enough when death
occurs eight hours after injection. This process takes five or
six days. When the required virulence has been attained the
specific bacillus is isolated by means of an agar plate and
cultivated for twenty-four to thirty-six hours, when it may be
placed directly in broth containing dextrose. This is then
sprayed on the vegetation. Considerable success has been
obtained by the use of the bacillus in the Argentine Republic,
notably in 1912, but elsewhere results have not been so satis-
factory. At best the method is only a subsidiary one to other
control measures, but provided the technique necessary to
induce the epizootic is efficiently carried out it should be a
valuable aid against locust swarms. The cultures can be
obtained from the Pasteur Institute.